The synthesis and characterization of eleven new Cu(II) and Co(II) complexes is reported. The complexes were characterized by elemental analyses, infrared and electronic spectra. 
Introduction
Derivatives of thiophene-2-carboxylic acid alone and their coordination compounds are interesting from biological as well as structural point of view (PANAGOULIS, et al., 2007) . The thiophene-2-carboxylic acid is an hypocalcemic agent and is effective in lowering the level of serum-glucose and fatty acids (RIBEIRO and SANTOS, 2008) .
In this paper, we describe synthesis, spectral properties and crystal structure of 3-methylthiophnenecarboxylatecopper(II) and cobalt (II) 
Material and methods

Chemical reagents, analysis and physical measurements
All used chemicals were of reagent grade and used without further purifications. Derivatives of furopyridine (FP, MeFP, BFP and CF 3 FP) have been prepared using Eloy-Derickere procedure (ELOY and DERYCKERE, 1971) .
Cobalt and copper were determined by chelatometry after mineralization of the complexes. Carbon, hydrogen, nitrogen and sulfur were determined by microanalytical methods (Thermo Electron Flash EA 1112). Analytical data for the complexes are given in Table 1 . Electronic spectra of the powdered samples were recorded on a Specord 200. IR spectra were recorded on a Nicolet 5700 FT-IR spectrometer (Thermo Scientific).
Crystallography
Data collection for [Cu(MTK) 2 (MeFP) 2 ] (complex 4) was obtained using Siemens P4 diffractometer (Siemens, XEMP. Version 4.2, 1990 ) with graphite monochromated MoK α , radiation at 293 K. The diffraction intensities were corrected for Lorenz and polarization factors. The structures were solved by the heavy atom method with SHELXS-86 (G. M. SHELDRICK, 1985) , subsequent Fourier synthesis using SHELXL-97 (G. M. SHELDRICK, 1997) and refined by the fullmatrix least-square method on all F 2 data using the program SHELXL-97 (G. M. SHELDRICK, 1997). Geometrical analysis was performed using . Crystal data and conditions of data collection and refinement are reported in Table 2 .
Preparation of the complexes
[Cu 2 (MTK) 4 (H 2 O) 2 ] (1): NaOH (0.6 g; 9 mmol) was dissolved in water (10 cm 3 ) and HMTK was added (1.28 g; 9 mmol). pH was adjusted to 7. Solution of CuSO 4 (1.12 g; 4.5 mmol) in water (5 cm 3 ) was then added. The mixture was stirred for 1 h and precipitate was filtered off. The precipitate was washed with water and dried at room temperature. Yield: 0.9 g. ) was added. Solution was then heated to 50°C and stirred for 1 h. The precipitate formed during the reaction was filtered off, washed with methanol and dried at r. t. Blue filtrate evaporated at r. t. and crystals were formed and separated. Yield: complex 2 -0.5 g; complex 3 -0.4 g; complex 4 -0.2 g. ) and ligand (BFP, CF 3 FP, 5 mmol) in methanol (9 cm 3 ) was added. Solution was then heated to 50°C and stirred for 1 h. The precipitate formed during the reaction was filtered off, washed with methanol and dried at r. t. Yield: complex 5 -1.5 g; complex 6 -0,7 g.
[Co(H 2 O) 6 ](MTK) 2 (7): NaOH (0.14 g; 3.5 mmol) was dissolved in water (10 cm 3 ) and HMTK was added (0.5 g; 3.5 mmol). pH was adjust to 7. Solution of CoSO 4 (0.49 g; 1.75 mmol) in water (5 cm 3 ) was then added. Mixture then evaporated at r. t. and subsequent crystals were separated. Yield: 1.1 g. 
Results and discussion
Description of crystal structure of [Cu(MTK) 2 (MeFP) 2 ]
The structure of [Cu ( 
IR an electronic data
All the typical features of IR spectra are clearly compatible with the structural characteristics of the complexes under study. Some characteristic IR bands of the sodium salt NaMTK.H 2 O as well as of Cu(II) complexes are given in Table 3 .
The IR spectrum of complex 1 shows absorption bands in the region from 3200 to 3500 cm -1 . These bands correspond to the antisymmetric and symmetric OH stretch and confirm the presence of water.
The difference between the antisymmetric stretch and symmetric stretch (Δ) gives information on carboxylic bonding mode for the complexes after comparison with Δ values of compounds with ionic carboxylic groups (NAKAMOTO, 1997). The Δ values for the complexes 1 (152 -211 cm ) are comparable with Δ value for sodium salt (156 -211 cm -1 ) and suggested bridging mode of coordination carboxyl group. The considerable splitting of bands assigned to ν s (COO − ) for complexes 1, 2 and 3, confirms that the MTK anion as a ligand is most probably coordinated via a bridging carboxyl group (Nakamoto, 1997) . In these compounds, dimeric structure of acetate type known in other Cu(II) heterocyclic carboxylate (JAŠKOVÁ, et al., 2007) is predicted.
The Δ values for the monomeric complexes 4 (188 -261 cm -1 ), 5 (174 -247 cm -1 ) and 6 (178 cm -1 -261 cm -1 ) are greater than for NaMTK·H 2 O (156 -211 cm -1 ). That is rather typical for asymmetrically chelating carboxylate groups. However, in these cases, Δ values are comparable to those of unidentate complexes (NAKAMOTO, 1997). The suggested asymmetrically chelating O,O'-coordination of carboxylate groups for complexes under study is in agreement with the structure determined by Xray analysis for complex 4. a vs -very strong; s -strong; m -medium; br -broad; sh -shoulder,
The solid state electronic spectra of complexes 1 -3 show a broad absorption band (band I) in the visible region with a maximum from 13 450 cm −1 to 14 400 cm −1 (Table 3) , which is assigned to a d xy,yz → d x 2 −y 2 transition (KATO, 1988) . Moreover, the spectrum of complexes 1 -3 displays a shoulder at about 28 500 cm −1 (band II). Band II has been assigned to a charge transfer absorption and is believed to be indicative of a dimeric complex, Finally, complexes 1 -3 displays bands I and II in the usual range for Cu(II) compounds in a square-pyramidal CuO 4 O' (complex 1) or CuO 4 N environment.
The solid state electronic spectra of all other copper(II) complexes under study exhibit a asymmetrical broad ligand field band with a maximum at about 17 500 cm −1 . This type of d-d spectra for complexes 4 -6 is typical for tetragonally distorted octahedral copper(II) complexes (LEVER, 1984) .
Some characteristic IR bands of the complexes Co(II) are given in Table 4 . The IR spectrum for complex 7 shows absorption bands in the region from 3200 to 3500 cm -1 and confirms the presence of water. These bands are not present in other Co(II) complexes and confirm the absence of water. The Δ values for the complex 7 (151-214 cm -1 ) are comparable with Δ values of NaMTK·H 2 O (156 -211 cm -1 ) which suggests ionic mode of coordination of carboxylate group with hexaaquacobalt(II) cation and non-coordinated MTK anion. This manner of coordination is known (ZHANG and NG, 2005) .
On the other hand, the Δ values from 169 to 241 cm -1 for complexes 8 -11, greater than for NaMTK·H 2 O (156 -211 cm -1 ) are typical for an asymmetric chelating coordination of the carboxyl group of MTK anion. The electronic spectra (Table 4 ) of all the cobalt complexes are clearly consistent with tetragonally distorted octahedral structure. The electronic spectra consist of a band ν 1 assigned to the lowest energy transition
